Abstract
Introduction
A WOMAN'S CHOICE TO BREASTFEED may be impacted by her smoking status. Studies have shown that breastfeeding initiation and duration rates are lower for smokers. [1] [2] [3] [4] [5] The lower rates are not accounted for by physiological differences, 6 suggesting that attitudes about the safety of breastfeeding and smoking may impact decisions to breastfeed. In the early to mid-1990s, reported smoking rates among pregnant women approached 20%. 7 Although up to 40% of smoking women quit during pregnancy, the majority resume smoking in the postpartum period. [8] [9] [10] [11] Until 2001, American Academy of Pediatrics (AAP) breastfeeding policy statements classified nicotine as a "drug of abuse contraindicated during breastfeeding." [12] [13] [14] The classification was based on study findings that nicotine use was associated with decreased milk production, slower infant weight gain, and exposure of the infant to environmental tobacco smoke. 15 Based upon the published literature and the AAP recommendations, physicians likely discouraged smoking mothers from breastfeeding.
Throughout the 1990s, evidence in support of breastfeeding for smoking mothers increased. In 2000, the U.S. Department of Health and Human Services issued the "HHS Blueprint for Action on Breastfeeding." In the section addressing tobacco consumption it stated, "for women who cannot or will not stop smoking, breastfeeding is still advisable, since the benefits of breast milk outweigh the risks from nicotine exposure." 16 Beginning with the 2001 AAP policy statement, "The Transfer of Drugs and Other Chemicals into Human Milk," nicotine was removed from the tables of drugs contraindicated during breastfeeding. 15 In the 2005 policy statement, "Breastfeeding and the Use of Human Milk," the AAP supported the continuation of breastfeeding among mothers who smoke by stating definitively that smoking is not a contraindication to breastfeeding. 17 Other organizations, including the American Academy of Family Physicians (AAFP) and World Health Organization, have made similar recommendations. There is growing evidence that the incidence of acute respiratory illnesses in breastfed infants of smoking mothers are decreased compared to formula-fed infants of smoking mothers and there are no difference in infant weight gain. [18] [19] [20] Improving maternal smoking cessation rates and breastfeeding rates are important challenges for many states, including Pennsylvania. Nationwide, 8-35% of breastfeeding mothers are smokers. 21, 22 Studies by the Annie E. Casey Foundation ranked Pennsylvania cities among the worst in the nation for maternal smoking rates for more than a decade. [23] [24] [25] While Pennsylvania has high rates of smoking during pregnancy, it has lower rates of breastfeeding initiation (71%) and duration at 6 months (36%) than national rates and the Healthy People 2010 objectives. 26 Pediatricians have an opportunity to both promote breastfeeding and smoking cessation and may be called upon to give advice regarding smoking cessation and the safety of breastfeeding for smoking mothers. It is unclear what impact the most recent policy statements have had on pediatricians' approach to these important topics.
The goals of this study were (1) to describe Pennsylvania pediatricians' attitudes and knowledge regarding concurrent breastfeeding and smoking or nicotine replacement therapy (NRT), (2) to assess familiarity with current AAP and AAFP breastfeeding guidelines, (3) to examine counseling and prescribing practices regarding breastfeeding and smoking cessation products, and (4) to identify the resources most commonly used to answer breastfeeding questions.
Subjects and Methods

Subjects
This descriptive study was conducted among physician members of the Pennsylvania chapter of the AAP (PA-AAP) who had provided the organization with an e-mail address. Permission was obtained from the PA-AAP to solicit its members for this study. The University of Pittsburgh Institutional Review Board granted exempt approval for this study.
Survey
The medical literature was reviewed for previously validated questions related to smoking and breastfeeding; no prior surveys were identified. Therefore the authors developed questions based upon study aims.
The questionnaire was pretested, revised, and then pretested again from October 2004 to April 2005 by physician members of the General Academic Pediatrics Division at Children's Hospital of Pittsburgh, resident physicians in Pediatrics and Medicine-Pediatrics, several physicians with expertise in either breastfeeding or smoking, and an expert in survey methods. During pretesting, evaluators were asked to complete a paper version of the survey. Evaluators reported that the questionnaire was completed in approximately 10-15 minutes. The comments of the evaluators resulted in minor changes to the questionnaire.
The questionnaire was organized into four sections. The first section consisted of three clinical vignettes that were followed by three or four questions to assess the physician's attitude, knowledge level, or most likely practice for the specific breastfeeding and smoking scenario. The second section consisted of multiple choice and Likert scale questions. Participants rated both their comfort level in counseling mothers about breastfeeding in general and breastfeeding and concurrent smoking. Comfort was measured using a 10-point Likert scale, with 1 being "not at all comfortable" and 10 being "extremely comfortable." The importance of breastfeeding and smoking in the physician's clinical practice and the familiarity with the most recent AAP and AAFP guidelines and policy statements on breastfeeding were also evaluated. The third section, which contained true/false and multiple choice questions, assessed physician knowledge and resources physicians use to answer breastfeeding questions. Knowledge questions included preferred timing of breastfeeding in relation to smoking, effect of smoking on breastmilk supply, expected serum nicotine levels in nicotine patch users compared with smokers, and knowledge of the recommendations regarding breastfeeding and smoking in AAP and AAFP policy statements. The fourth section assessed sample demographics and personal tobacco and breastfeeding history.
The PA-AAP sent three e-mail invitations (in August, September, and October 2005) to participate; the e-mail contained an active link to the online survey (SurveyMonkey). The program allowed participants to complete the survey over multiple sessions, if desired, but each participant was only allowed to complete a single survey. At the end of the survey, links were provided to the AAP, AAFP, and Academy of Breastfeeding Medicine websites and to the policy/position statements of the AAP and AAFP. Survey data were transmitted anonymously, without participant identifiers, to the investigators for analysis.
Analysis
Data analysis was conducted using SPSS version 10.0 (SPSS, Chicago, IL). Descriptive statistics were utilized to evaluate responder characteristics, knowledge, attitudes, and clinical practices. Comparisons of attitudes, practices, and knowledge by gender, age, race, years in practice, practice location, work schedule, and responder's breastfeeding history and smoking status were also performed. Student's t test was used to compare continuous variables. 2 and Fisher exact tests were used for categorical variables.
Results
Sample
Among 1,808 eligible PA-AAP members, 296 completed the survey (response rate, 16.4%). Characteristics of survey respondents are described in Table 1 . Over half the respondents were female, under 40 years of age, and Caucasian. The majority were employed full-time, had been in practice less than 10 years, spent at least three-quarters of their time in clinical activities, practiced in an urban setting, and routinely saw newborns in their practice. Most had never been smokers, and their partner/spouse never smoked. Among respondents with children, most reported that all their children were breastfed.
Attitudes and knowledge of breastfeeding, smoking, and NRT
Less than half of the respondents reported that breastfeeding was safe for smoking mothers, and most physicians were uncertain about the safety of NRT or bupropion (Zyban ® , GlaxoSmithKline, Research Triangle Park, NC) with breastfeeding ( Table 2 ). In responding to the five knowledge questions, 27% did not answer any question correctly, and only 21% answered four or five questions correctly. More than two-thirds (68%) were unsure or incorrect about the safest time to breastfeed in relation to smoking, and over half (53%) were unsure about the effect of smoking on milk supply. There were no differences in the number of questions answered correctly by physician gender, age, years in practice, practice location, or work schedule.
Familiarity with breastfeeding guidelines
Nearly one-third of respondents reported they were not familiar with the 2005 AAP Breastfeeding policy statement. Fewer still were familiar with the AAFP Policy Statement on Breastfeeding, with nearly three-quarters reported being "not at all familiar" (Fig. 1) . The level of familiarity with the guidelines was not associated with reported counseling practices (data not shown).
Counseling and prescribing practices
Over 50% of respondents recalled at least one conversation with mothers about smoking and breastfeeding in the past year, and nearly 10% reported more than 10 discussions. Overall, responders were very comfortable counseling about breastfeeding in general; 75% rated their comfort level as 8 or above (on a 1-10 scale). Comfort levels were much lower for counseling on smoking and breastfeeding; 50% rated their comfort level 4 or below, and only 12% rating their comfort level as 8 or above (Fig. 2) . More male respondents reported being "very comfortable" counseling on smoking and breastfeeding than female respondents (20% vs. 8%, p Ͻ 0.01). Physicians with more than 5 years in practice were more likely to be "very comfortable" than were those in practice less than 5 years (17% vs. 5%, p Ͻ 0.01). Compared to pediatricians who scored high (4 of 5 or 5 of 5 correct) on knowledge questions, those who scored poorly (0 of 5 or 1 of 5 correct) were less likely to counsel a mother who smokes that it is safe to breastfeed exclusively (38% vs. 69%, p Ͻ 0.01) and more likely to recommend that she formula feed (19% vs. 3%, p Ͻ 0.01, Table 3 ). Physicians with high knowledge scores were more likely to advise a smoking mother that NRT was safe with breastfeeding compared with those who scored poorly (26% vs. 9%, p ϭ 0.01, Table 3 ). Pediatricians with less than 5 years in practice were more likely to counsel that breastfeeding is safe for smoking mothers than were the respondents with more than 5 years in practice (60% vs. 41%, p Ͻ 0.001). Pediatricians practicing in urban, inner-city locations were more likely to recommend discontinuation of breastfeeding to smoking mothers than were physicians practicing in other locations (23% vs. 13%, p ϭ 0.01).
Most respondents refer breastfeeding mothers to their primary care or obstetric provider for smoking cessation recommendations or prescriptions (73%). Pediatricians favored behavioral programs for smoking cessation (72%) over NRT, bupropion, and "cold turkey" quit attempts. Very few providers in this survey would write a prescription for NRT (5%) or bupropion (1.4%) for a breastfeeding mother. The pediatrician's gender, age, race, work schedule, smoking history, or personal history with breastfeeding was not associated with the number of PEDIATRICIANS' ATTITUDES ON BREASTFEEDING AND SMOKING 85 breastfeeding and smoking discussions reported, counseling practices, or willingness to prescribe NRT or bupropion.
Breastfeeding resources
A number of breastfeeding resources were reported by respondents. The most commonly used resources were Drugs in Pregnancy and Lactation by Briggs et al. 27 
Discussion
This is the first study designed specifically to investigate pediatricians' attitudes, knowledge, and practices regarding concurrent breastfeeding and maternal smoking. We found that while most respondents were comfortable discussing breastfeeding in general, they were much less comfortable discussing breastfeeding in the context of maternal smoking.
Recommending and prescribing of medications to parents has long been a controversial issue for pediatricians. Findings in our study were similar to those of Oncken et al., 34 in which only 11% of pediatricians sampled reported they would recommend or prescribe NRT for pregnant or lactating smokers. Surveys of adult smokers have also reported low rates of smoking cessation medication recommendations and prescriptions to parental smokers during child healthcare visits. In one study, 15% of smoking parents had pharmacotherapy recommended, and 8% received a prescription for a smoking cessation medication by their child's physician. 35 The 2004 AAP periodic survey found that pediatricians reported parental smoking cessation and harm reduction from tobacco smoke more important than in prior years but reported less confidence in their abilities to provide guidance and perceived less effectiveness in changing parents' behavior. 36 The same survey found that 27% of pediatricians recommend NRT to patients who smoke, 26% recommend NRT to parents who smoke, but that 10% prescribe NRT to patients (8%) or parents (6%). 37 Although prescribing of medications to parents will likely remain a controversial practice for pediatricians, efforts to improve comfort and confidence in delivering smoking cessation messages are clearly needed.
Pediatricians in this survey reported using a number of different breastfeeding resources. The Physicians' Desk Reference 29 was cited by over 40% of respondents. While the Physicians' Desk Reference 29 is a good general pharmaceutical reference, it is considered a poor source of information about the potential effects of medications on a lactating mother or her infant. 38 It contains information from package inserts produced by pharmaceutical manufacturers, based on their product studies. Since manufacturers rarely conduct their own studies on lactating women, package inserts generally recommend that the medication not be taken while breastfeeding, even when studies have been done by others. Physicians should be aware of this limitation and utilize resources that contain more comprehensive lactation safety information. The National Library of Medicine Drugs and Lactation Database, LactMed, is a reliable and free online resource. 39 Although the AAP and other organizations encourage dis- 
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Physician opinion/recommendation Percentage
Breastfeeding safe regardless of the amount a mother smokes 49 Breastfeeding safe only if mother smokes less than 1/2 pack/day 16 Breastfeeding safe only if mother smokes less than 1 pack/day 2 Formula feeding safest for infant of smoking mother 17 No specific opinion/recommendation, leave decision to mother 16
All forms of NRT safe with breastfeeding 15 Only over-the-counter NRT (e.g., nicotine gum or patch) safe with breastfeeding cussions with mothers regarding breastfeeding, smoking, and smoking cessation, there have been no formal recommendations regarding NRT or other smoking cessation techniques for breastfeeding women. Studies in nonpregnant smokers have shown that these types of therapies double smoking cessation rates compared with placebo. [40] [41] [42] [43] No clinical trials have been conducted to evaluate the benefit versus risk of nicotine replacement products for breastfeeding mothers and the most recent U.S. Public Health Service clinical practice guideline advises that use of medications for tobacco dependence may not be appropriate in some patient groups, including breastfeeding women. 43 However, when used correctly, the daily dose of nicotine with NRT is no more than (or lower than) one pack per day smoking. Therefore, when used properly, the nicotine concentration in milk is expected to be lower than a pack per day cigarette smoking. 44 Additionally, NRT (specifically the nicotine patch) has no significant influence on infant milk intake. 45 Lactation and medication experts advise that physicians who recommend NRT products to lactating mothers should counsel them to avoid fast-acting products, like nicotine gum or nasal spray, 2-3 hours prior to and during each feeding. Women who use transdermal systems should remove the nicotine patch at bedtime to reduce exposure of the infant. 28, 44 Additional studies are needed to evaluate the safety of these products for breastfeeding women, especially since NRT is available over-the-counter and breastfeeding women may choose to use these products without consulting their physician. Two non-nicotine medications are currently available for the treatment of tobacco dependence. Bupropion (Zyban) was approved by the Food and Drug Administration for use as a smoking cessation treatment in 1997, and Varenicline (Chantix ® , Pfizer, New York, NY) was approved in May 2006. There are very limited published data on these medications in breastfeeding mothers. Varenicline (Chantix) has not been studied in pregnant or breastfeeding women, and there are only a handful of studies that have reported on bupropion in breastmilk or breastfed infants. [46] [47] [48] [49] Because Varenicline (Chantix) was not approved at the time of our study, it was not included in the survey. When more definitive information is available regarding the safety of NRT and the non-nicotine prescription medications for smoking cessation, recommendations on the use of these products should be incorporated into breastfeeding guidelines.
There were several limitations to this study. Physicians were recruited from a single state by e-mail invitation to complete the online survey, which could bias sample selection toward younger and more computer-savvy physicians or physicians who have an interest in breastfeeding promotion. Because PA-AAP could not provide us with demographic data on physicians in their database, we could not compare characteristics of physician respondents to the members at large. A majority of our respondents were female and under 40 years of age, which may not be representative of the PA-AAP membership. Furthermore, because the survey was limited to Pennsylvania pediatricians it may not be generalizable to all pediatric providers. The response rate was low, likely because of the e-mail method of participant solicitation. We were not able to assess what proportion of the e-mail addresses was active. Including other practitioners who counsel women on breastfeeding and smoking cessation, such as family physicians and obstetricians, would have been informative; however, we were not able to obtain access to other e-mail databases without a fee.
Pennsylvania continues to have high maternal smoking rates, with Pittsburgh and Philadelphia among the worst cities To measure physician knowledge, in this scenario a breastfeeding mother of a 2-month-old infant recently returned to smoking and asked the pediatrician for advice on whether to continue breastfeeding and whether NRT was safe with breastfeeding.
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a Based on a total of five knowledge questions.
FIG. 2.
Counseling comfort (self-reported scale of 1-10) in a breastfeeding and smoking survey of Pennsylvania pediatricians in 2005 (n ϭ 296).
in the nation for maternal smoking. [23] [24] [25] 50 found that mothers are equally as likely to ask their own physician as their child's physician for advice on smoking and breastfeeding. Other studies have found that most parents believe it is an important part of a pediatrician's job to ask about a parent's smoking status. 51 Surveys of smoking parents have found that most want some kind of smoking cessation help from the pediatrician's office, and the majority feel it would be acceptable if their child's doctor prescribed or recommended it to them. 35, 51 Improving pediatricians' willingness to have these discussions during child health visits could lead to improvements in both breastfeeding and smoking cessation rates. Pediatricians need to be comfortable and confident when delivering breastfeeding and smoking cessation advice. Pediatric care providers need to keep informed of the most updated breastfeeding guidelines, recommendations, and resources. There are many potential barriers to physician adherence to clinical practice guidelines. 52 A number of these barriers were confirmed in this study, including lack of awareness, lack of familiarity, and lack of self-efficacy. Other barriers may have been present but were not specifically examined in this questionnaire. Additional emphasis should be placed on effective dissemination of clinical guideline information and improving physician adherence to published guidelines.
Conclusions
This survey found that pediatricians lack knowledge and comfort regarding issues related to breastfeeding and maternal smoking. Surveyed physicians reported lower comfort levels for discussions related to breastfeeding and maternal smoking compared with general breastfeeding discussions. Additionally, pediatricians lacked knowledge in regards to smoking, NRT, or bupropion (Zyban) with breastfeeding. Many were also unfamiliar with the most recent breastfeeding guidelines and policy statements. Additional efforts to inform and educate pediatricians on the subjects of breastfeeding, maternal tobacco use, and smoking cessation products are needed.
